Differences in c-fos immunoreactivity due to age and mode of seizure induction.
The aim of this study was to determine whether the regional distribution and time course of immunoreactivity to the c-fos protein varies with maturation and method of seizure induction. The effect of the two chemical convulsants, pentylenetetrazol (PTZ) and flurothyl, on the spatial and temporal pattern of c-fos-like immunoreactivity in immature (postnatal day (P) 10) was compared to that in adult rats. Patterns of c-fos-like immunoreactivity following O2 deprivation were also evaluated at the 2 ages because hypoxia is acutely epileptogenic in immature animals but not adults. C-fos-like immunoreactivity was examined at 2, 4, and 6 h after onset of chemically induced seizures or O2 deprivation at both ages. After PTZ or flurothyl seizures, both ages exhibited similar patterns of IR in amygdala, pyriform cortex, and hypothalamus. Age-dependent regional differences were most prominent in cortex: superficial layers of retrosplenial, cingulate, and neocortex stained in adults; staining was confined to deep layers of neocortex in P10 rats. Intense staining of dentate gyrus and hippocampus occurred with more prolonged seizures, but not brief seizures. PTZ administration resulted in staining at 2 h after seizure onset and was reduced by 4 h in adults, but immunoreactivity was not seen until 4 and 6 h after seizure onset in immature rats, indicating an age effect on the time course of IR. In immature rats, immunoreactivity patterns after hypoxia were markedly different from PTZ or flurothyl: staining was confined to layer VI of neocortex in these animals, and rarely involved limbic structures. These differences in the pattern of c-fos immunoreactivity suggest that the neuronal populations involved in epileptogenesis are influenced by age as well as seizure phenotype and intensity.